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Introduction
Since the seminal contribution of Tiebout (1956) , a strong focus of the literature on fiscal federalism has been put on the analysis of market-like competition between jurisdictions.
Tiebout showed that by voting with one's feet, there exists a mechanism that can reveal individual preferences for local public goods. Hence, fiscal decentralization appears to be efficiency enhancing, as it allows people with similar preferences concerning the provision of public goods to settle in communities that provide public goods at levels close to their preferences. 1 Many of the results in this literature 2 rest on the assumption that households differ in their preference for public goods, but have equal incomes. The influence of income heterogeneity on households' locational decisions and the local provision of public goods were first studied by Ellickson (1971) and Westhoff (1977) . 3 A core result of these models is the income segregation hypothesis. It postulates that if rich households esteem public goods less than poor households, fiscal federalism induces self sorting of the population by income. Following Schmidheiny (2006a) , this clustering of rich and poor is even stronger in case of progressive tax schedules.
In this paper, we use community-level data from the Swiss canton of Zurich to study the influence of income taxes on the distribution of households according to their taxable income.
The situation in Swiss cantons is quite unique, as the progressiveness of the tax schedule is set at the cantonal level, while the communities within the canton can set the effective tax burden by applying a tax multiplier to the cantonal tax schedule. This enables us to study the effects of tax differentials on the choice of residence within an economically and culturally homogeneous region. Using panel IV regressions covering the years 1991-2003 and 171 communities and spatial error regressions for the 171 communities in 2003, we find substantial evidence for the income segregation hypothesis in the canton of Zurich. 1 Similarly, Oates (1972) argues in his "decentralization theorem" that there are no advantages associated with a centralized provision of public goods since differences in public good at the local level reflect differences in preferences across these jurisdictions. 2 See Oates (1999) , Wilson (1999) and Wilson and Wildasin (2004) for surveys. 3 See also Ross and Yinger (1999) for a survey.
The paper is organized as follows. The next section discusses previous theoretical and empirical findings. Section 3 gives an introduction to the tax system in Switzerland and in the Canton of Zurich. The fourth section presents the data. The results of the empirical analysis are discussed in section 5. Section 6 concludes.
Theoretical Foundations and Empirical Evidence
Tiebout's (1956) paper on the efficiency properties of fiscally induced migration has inspired many scholars in different fields of the public finance literature (see Oates, 2006 for an overview). The segregation hypothesis is one of the central propositions in multi-community models in the tradition of Tiebout. Endogenous segregation means that different people choose different locations in equilibrium. While the Tiebout model focuses on heterogeneity of preferences, Ellickson (1971) and Westhoff (1977) focus on income as the main cause of difference. Several mechanisms have been proposed that explain why rich households make different choices than poor households (see Ross and Yinger, 1999 , for property tax models and Schmidheiny, 2002 , for income tax models). Similar to the classic Tiebout model, one strand of the literature argues that rich and poor households differ in their preferences for public goods, which in turn will induce income sorting if tax rates, and hence levels of public goods provision, differ among jurisdictions. Another strand of the literature investigates the effect of the income elasticity for housing and the stylized fact that housing prices are typically higher in low tax communities (Epple, Filimon and Romer, 1993, Stadelmann and Billon, 2009 ). If housing is a normal good, housing expenditure becomes less important with increasing income, which means that rich households will benefit more from low taxes than they will lose from high housing prices. These studies, however, have assumed that tax rates are flat. In two recent papers, Schmidheiny (2006a) and Schmidheiny and Hodler (2006) draw on the empirical fact that income taxes are progressive and that local jurisdictions can often only set tax levels within a given tax scheme. High income households are then more likely to choose low tax communities, as their tax burden is relatively higher due to the progressiveness of the tax schedule.
Except for the two latter papers, the studies discussed above suggest strict income sorting, which is not observed empirically. De Bartolome and Ross (2003) solve this issue by introducing commuters and commuting cost into a model of fiscal competition and derive multiple equilibria with both income sorting and income mixing. Schmidheiny (2006b) derives imper-fect income segregation in a model where households differ in both income and preferences for housing.
The segregation hypothesis of the Tiebout type models has been challenged by a number of empirical studies. A first strand of research investigates the equilibrium predictions of multicommunity models using data on aggregate community characteristics. Epple and Sieg (1999) and Epple, Romer and Sieg (2001) estimate the household preference parameters of a full equilibrium model where the local income distribution and local policy variables are simultaneously determined. They show that the differing income quantiles across 92 communities in the Boston area can be explained by the model predictions. Using data from US federal states, Bakija and Slemrod (2004) find that wealthy retirees change their state of residence to avoid high state taxes. Feld and Kirchgässner (2001) regress the share of seven income classes in Swiss cantons and main cities on income tax rates. They find a strong negative relationship between the tax rate and the share of rich households. Schmidheiny (2006a) studies the locational choice of households in the Swiss metropolitan region of Basel and finds that rich households are substantially more likely to move to low tax communities than poor households.
The study closest to ours is Schmidheiny and Hodler (2006) who simulate a model of locational choice with progressive taxes at the federal level and a local tax multiplier using income and tax data from the canton of Zurich. Schmidheiny and Hodler's study generates two main insights. First, their model, calibrated with real-life values from the canton of Zurich, produces income sorting effects, and second, they find that, due to income sorting, the resulting actual tax progressiveness is lower than intended by the cantonal tax scheme, as high income individuals are more likely to reside in low tax communities, while low income individuals tend to live in high tax communities, which flattens the effective progressiveness of the tax scheme relative to the intended progressiveness.
In this paper, we show that income sorting effects are not only an outcome of a theoretical model, but can also be observed empirically in the case of the Zurich metropolitan area. To our best knowledge, we are the first to study income sorting using panel data from a small 4 and culturally homogeneous region. Hence, we are not only able to make use of crosssectional variation, as is the case in e.g. Feld and Kirchgässner (2001) , but can also take ac-4 The Canton of Zurich with its 171 communities is only slightly larger than London, UK. count of variations in tax rates and income shares over time. Unlike the previous literature, by using data from one single canton we avoid having to take account of factors determining locational decisions that are hard to measure or even not measurable, such as differences in mentality, attachment to the local community, family ties, or differences in the school system.
Tax Competition in the Canton of Zurich
Switzerland has a federalist constitution granting tax autonomy to the sub-federal governments. The Swiss federation consists of 26 states, the so-called cantons. The cantons are divided into roughly 3,000 communities of varying size, population, culture and language. All three state levels finance their expenditures essentially by their own taxes and fees. While the federal government is mainly financed by indirect taxes such as VAT, customs duties and excise dues, the cantons and communities largely rely on direct taxes. Income taxes account for 60% of cantonal and 84% of communal tax revenue. However, in addition the federal government levies a highly progressive and profit-yielding income tax which -in return for 17% of the revenues -is administrated by the cantons and has an equalizing effect across cantons. Second, a withholding tax on capital income by 35% is levied and will be refunded in case of declaration in the income tax form (Feld, 2000) .
The cantons organize their tax systems autonomously within the constitutional requirements and legal specifications by the federal harmonization law. For example, they decide upon the level of income and corporate taxes and the degree of tax progression as well as the level of tax exemptions (Feld, 2000) .
The individual communities in turn can set a tax multiplier for income and corporate taxes on the cantonal tax tariff. The communal income tax is then the cantonal tax rate multiplied by the communal tax multiplier. Income is taxed at the community of residence, which has led to the grouping of low tax suburban communities around large Swiss cities such as Basel and Zurich. Figure 1 
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Figure 2: Local income tax revenues per capita in the Zurich metropolitan area
Tax competition in many countries is constrained by tax equalization programs. This is also the case in Switzerland on the federal as well as on the cantonal level (Schaltegger and Frey, 2003) . In the canton of Zurich, for example, there are horizontal and vertical tax equalization programs that limit tax competition among communities: First, there is a program that redistributes tax revenues from the communities with the highest per capita tax bases to those with the lowest. Second, the canton of Zurich subsidizes the communities with the highest tax multipliers. Despite the existence of tax equalization schemes, differences in local taxation are still substantial. In the canton of Zurich, the tax multiplier for the fiscal year 2008 of communities with the highest tax multiplier (137 per cent) is almost 1.75 times higher than that of the community with the lowest tax multiplier (79 per cent), with an arithmetic mean of 121.4 per cent and a median of 127 per cent.
Data and Empirical Strategy
In this study, we use community level data from all 171 communities, grouped in 12 different districts in the Swiss canton of Zurich (for summary statistics see Appendix 2). We choose
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Lake Zurich City of Zurich the canton of Zurich for our analysis, as the canton is the core economic region of Switzerland and attracts the largest share of immigration and intra-Swiss relocation; i.e. the number of locational choices to be done in the canton of Zurich can be assumed to be substantial. Data were collected from the Swiss Federal Office of Statistics, the Swiss Department of Finance, and the Zurich Cantonal Office of Statistics.
The dependent variables are the shares of different income groups in the population of a community. Since the income group ratios vary between zero and one and are therefore censored, they are transformed to log odds. If p is the share of an income group of a community, then p/(1 − p) is the corresponding odds, and the logit of the share is the natural logarithm of the odds. As our main explanatory variables, we use the local tax multiplier and the average tax multiplier of the other communities in the same district. If there exists inter-jurisdictional sorting according to the incentives given by tax competition with a progressive tax rate and varying tax multipliers, we expect a negative impact of the own tax multiplier on the share of high income residents and vice versa for low-income residents. For the average tax multiplier of the neighboring communities, the opposite should appear as long as there is tax competition:
the share of high-income residents is positively associated with high tax burdens in neighboring communities and vice versa for low-income residents.
As control variables, we first use the local unemployment rate. Unemployment is a proxy for the business cycle, which is mostly determined at the federal level. Ignoring the unemployment rate would bias the results for our analysis of income sorting, as a move from employment to unemployment is an exogenous and in most cases temporary move from a higher income group into the low income group, and not an endogenous change in the share of the low income group caused by the choice of a residential location. Second, since the level of publicly provided goods may influence residential decisions 5 we include the following variables: per capita payments to the cantonal public transport association, the share of pupils in local public schools, the share of locally practicing physicians, locally targeted per capita transfer payments from the cantonal fiscal equalization scheme and a dummy-variable for highway connectivity. Third, residential decisions are supposed to be influenced by the land price, which is consequently included in the regressions. Fourth, since tax rates are politically defined, the ideological position of the electorate may also be associated with residential decisions. To capture this aspect, we include the local vote-share of the largest Swiss party, the right-wing SVP (Swiss People's Party) on total votes for the election of the cantonal parliament. Also, the local capacity to finance public goods by government's per capita net wealth as well as public debt per capita can be seen as a reason for residential decisions (Eichenberger and Stadelmann, 2009 ). Finally, we include socio-demographic variables, namely total population and the share of elderly inhabitants (over age 65), the share of young inhabitants (under age 15), share of net migration in total population and the share of foreigners.
Empirical Analysis
In order to test the interjurisdictional sorting hypothesis, we regress the community's tax multiplier and the average neighboring tax multiplier in the district and the above mentioned con-5 See e.g. Stadelmann (2009). trol variables on the shares of 14 income classes in the local communities. The following 14 equations are estimated:
(1)
where the index i refers to the local communities within the territory of the canton of Zurich (i = 1,…, 171), j denotes the average local community of the 12 districts within the canton Zurich (j = 1,…, 12) and the index t refers to the fiscal year (t = 1991, 1995, 1999, 2003) . ln [p git /(1 -p git )] represents the share of income class g (g= 1, …, 14) among all taxpayers in a community i in year t. β, δ and γ are unknown parameters and ε it is an error term. X it is a matrix of explanatory variables specific to community i in year t.
The Davidson-MacKinnon test of exogeneity with a value of 0.638 (p-value = 0.528) indicates endogeneity of the tax multipliers and the land prices. 6 To tackle the problem, we use an instrumental variables (IV) method. As instruments we use distance to the city of Zurich, a dummy variable if a community has a train station, and dummy variables if the community is situated at the lake Zurich or the lake Greifensee. To take account of the panel structure of the data, we perform fixed effects regressions over the 12 districts. In a first step, we run regressions including the full set of control variables described above. We then follow a general-tospecific approach eliminating variables (community net worth, tax revenue per capita 7 ) that turn out insignificant in all regression sequentially. Theoretically, we expect higher tax rates in communities with a train station and direct connection to the central city as an important public good in the Zurich metropolitan area. In the case of land prices, we expect a positive correlation with the view on Lake Zurich and the Lake Greifensee in the suburban area of Zurich, and a negative correlation with distance to Zurich. The first-stage results in Table 1 8 support the relevance of our instruments. We find that taxes are lower in communities located at Lake Greifensee, while taxes are higher in communities that are further away from the city, and in communities that have a train connection. Concerning land prices, we find that prices are significantly higher in communities situated at Lake Zurich, while they are lower in communities located at Lake Greifensee, and in communities that are further away from the city. Table 1C reports the results of our analysis: in line with the prediction of the theory, we find a significantly negative relationship between local tax multipliers and the share of high income earners residing in a community, and a significantly positive relationship with the share of low income earners. Very much the same applies for neighbor tax multipliers: there is a significant positive effect of neighboring tax multipliers on the share of own high income earners and vice versa for low income earners in the own local community. High income individuals seem to esteem public transport more than low income earners, which is somewhat contrary to our theoretical considerations, but can be explained by the fact that high income earners are more likely to be commuters working in the city of Zurich, while low income earners are more likely to work in their community of residence and are hence not in need of public transportation. In the case of highway access, it is the middle class which esteems close connectivity, while high income earners prefer communities with a larger number of local physicians. Socio-demographic variables play an important role for inter-jurisdictional sorting: highincome communities have less foreigners and more elderly residents 9 . The influence of financial transfers from both the state and between the communities is found to have almost no impact on the shares of the income groups in a community. The same applies for net migration, government ideology, debt levels and the share of pupils. Land prices, unsurprisingly, are found to have a negative effect on some of the lower income classes, and a positive (but hardly significant) effect in the upper classes. Airport noise seems to reduce the share of very high income earners in a community and to raise the share of people with mid-range taxable income, while reducing the share of people at the very low end of the income distribution.
Parsimonious Model
As a robustness check, we leave out all variables concerning public finances except for the tax rates, all variables that proxy the amount of public goods provision and all sociodemographic variables except for the unemployment rate and population size in the second stage estimation. Our main results, presented in Table 2 , remain robust to this drastic change in the regression setup. Again, we find a community's own tax multiplier to be positively related to the shares of low income earners, and negatively related to the share of high income earners. The reverse result holds for the tax rates of the district neighbors: a higher average tax rate in neighboring communities is associated with lower share of low income earners in the community, and a higher share of high income earners.
Spatial Correlation
In the estimations presented in the above section, we tackled the endogeneity problem arising from the fact that land prices and tax rates are endogenous to the income of a community's inhabitants. In this section, we address two other issues. The first is the possibility that a community's income distribution is endogenous to the income distribution of neighboring communities, which may be the case because of clustering effects caused by e.g. an increased attractiveness of community A due to a positive socio-demographical change in the neighbor-9 Note that we are looking at taxable income. Public pensions are only partially taxed.
ing community B. A second related issue is spatial correlation of the error terms which is caused by omitted spatial variables.
For our analysis, we use two different spatial weighting matrices. First, we employ the inverse of the distance between the communities, and second, we use a matrix containing a 1 if the communities share a common border and 0 otherwise. When computing the weighting scheme, the matrices are row standardized.
Using the standard specification test as discussed in Anselin et al. (1996) , we find that we can exclude a spatial lag model. The test indicate however the existence of spatial correlation in the error term. This only holds when we apply the inverse distance matrix as spatial weights.
Using the matrix considering only neighboring communities, we find no evidence for spatial correlation. A first conclusion is thus that individuals do not care about tax rates of neighboring communities in choosing their place of residence, but take the whole canton, or at least communities further away than the neighboring community, into account.
As the tests however suggest spatial dependency in the error terms, we estimate a spatial lag model as described in Anselin (1988) The results, which are presented in Table 3 , show that our main finding is robust in this setup.
Again, we find that high tax multipliers cause a larger share of low income earners, indicated by the positive and significant coefficient of the tax multiplier in the columns for income classes up to 50.000 Swiss Franks, and the negative and significant coefficient for the income classes above 80.000 Swiss Franks. Furthermore, for the higher income classes the importance of the tax rate in the choice of location seems to increase, as indicated by the (absolute) increase of the coefficient from middle to high income classes. The findings on the control variables remain also robust.
Conclusion
In this paper, we have investigated the empirical validity of the inter-jurisdictional income sorting hypothesis, which is a core result of the theoretical tax competition literature. It states that in a system with fiscal federalism, individuals differing in income and preferences for public goods and/or housing will self-select into different communities, where communities differ in income tax rates. This self-selection process will then lead to substantial differences in the income distributions between the communities.
In our empirical analysis covering 171 communities over the share of 14 income classes on the whole population in the Swiss canton of Zurich, we have found ample evidence for the income segregation hypothesis. We provide empirical evidence that high income earners are more likely to reside in low tax communities especially if neighboring communities in the same district have higher taxes. The opposite holds for low-income earners: they settle more likely in high tax communities especially, if neighboring communities offer lower taxes.
While the tax competition literature in the Tiebout tradition suggests that this kind of income sorting enhances overall efficiency in the economy, the literature on education highlights the negative aspects of income sorting. In general, advocates argue that fiscal federalism allows tailoring public goods towards the specific needs of local residents, enhances efficiency while reducing inefficiency in public administration due to the pressure created by systems competition. In addition, the more homogenous a local community, the more targeted fiscal equalization schemes across the canton can work and the more efficiently the redistributive capacity of such a transfer program will be. Critics argue on the other hand, that with fiscal federalism it is found that the opportunities of an individual are highly correlated with his or her neighborhood and social background. An uneven distribution of high and low income individuals between communities is thus likely to reduce human capital accumulation and social mobility, and to produce persistent inequality and poverty traps. These social problems might be enforced by increasing worldwide economic integration. The literature, however, suggests that economic globalization leads to an increasing wage gap between low-skilled and highskilled workers, and to an increasing taxation of the relatively more immobile factor of production, namely labor.
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